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SEQUENCE LISTING 

<110> Zon, Leonard I. 

Donovan , Adr i ana 

<120> FERR0P0RTIN1 NUCLEIC ACIDS AND PROTEINS 



<130> 1242.1035-002 

<150> US 60/133,382 
<151> 1999-05-10 

<150> US 09/567,672 
<151> 2000-05-09 

<160> 16 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 3773 

<212> DNA 

<213> Danio rerio 

<220> 
<221> CDS 

<222> (238) . . . (1926) 
<400> 1 

acgaggtgcg agcggctctg gccatttcgg gaattatatg tttttattca catagttgtt 60 
ctagaaaggt tatttctctc cgacttcagc tacagtgata gctaagtttg gagaggagaa 12 0 
aagggagata ttcgtgattt gcgcaggaat atatttgcag cgaggattta ctttgcccga 180 
gccttacaaa ggagttcaaa tcccggcgag aaaaaaacaa tcgataaaaa acgcaca atg 240 

Met 
1 

gac age cct gca tea aag aaa cct cgc tgt gag agg ttc cgc gaa ttc 2 88 
Asp Ser Pro Ala Ser Lys Lys Pro Arg Cys Glu Arg Phe Arg Glu Phe 
5 10 15 

ttc aag tct gca aaa ttc etc att tac gtc gga cat gec etc teg aca 336 
Phe Lys Ser Ala Lys Phe Leu lie Tyr Val Gly His Ala Leu Ser Thr 
20 25 30 

tgg ggg gat egg atg tgg aat ttt get gtg get gtg ttt ctg gtg gag 384 
Trp Gly Asp Arg Met Trp Asn Phe Ala Val Ala Val Phe Leu Val Glu 
35 40 45 



ctg tat ggc aat agt tta etc ctg aca gee gtg tat gga ctg gtg gtc 
Leu Tyr Gly Asn Ser Leu Leu Leu Thr Ala Val Tyr Gly Leu Val Val 
50 55 60 65 



432 
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gcg ggc tec gtg etc tta ctg ggc get att att ggt gac tgg gtt gac 480 

Ala Gly Ser Val Leu Leu Leu Gly Ala lie lie Gly Asp Trp Val Asp 
70 75 80 

aaa aac ccc aga ttg aaa gtg gca cag acg tct ttg gtt gtc cag aac 528 

Lys Asn Pro Arg Leu Lys Val Ala Gin Thr Ser Leu Val Val Gin Asn 
85 90 95 

agt get gtc att etc tgt ggt gee ctt ttg atg get gtt ttc cag ttc 576 

Ser Ala Val lie Leu Cys Gly Ala Leu Leu Met Ala Val Phe Gin Phe 
100 105 110 

aaa caa cag ctt tct age atg tat gat gga tgg ttg ctg aca aca tgc 624 

Lys Gin Gin Leu Ser Ser Met Tyr Asp Gly Trp Leu Leu Thr Thr Cys 
115 120 125 

tac ata atg gtc ate tec att get aat ate get aac ctg gec age aca 672 

Tyr lie Met Val lie Ser lie Ala Asn lie Ala Asn Leu Ala Ser Thr 
130 135 140 145 

get atg tec ate ace ate caa aga gac tgg gtt gtg gtt gtg get gga 72 0 

Ala Met Ser He Thr He Gin Arg Asp Trp Val Val Val Val Ala Gly 

150 155 160 

gat gat egg age aaa ttg gca gat atg aat gca act gtc aga ata att 768 

Asp Asp Arg Ser Lys Leu Ala Asp Met Asn Ala Thr Val Arg He He 
165 170 175 

gac cag ttg acc aac att ctg gca ccg atg ctt gtg ggc cag ate atg 816 

Asp Gin Leu Thr Asn He Leu Ala Pro Met Leu Val Gly Gin He Met 
180 185 190 

gca ttt ggc tea cac ttc att ggc tgt ggt ttt ate teg ggc tgg aac 864 

Ala Phe Gly Ser His Phe He Gly Cys Gly Phe He Ser Gly Trp Asn 
195 200 205 

ttg ttc tec atg tgc ctg gag tat ttc ctg ctt tgg aaa gtt tat cag 912 

Leu Phe Ser Met Cys Leu Glu Tyr Phe Leu Leu Trp Lys Val Tyr Gin 
210 215 220 225 

aaa act cca gcg ctt gee ttt aag gca gga cag aag gat age gat gac 960 

Lys Thr Pro Ala Leu Ala Phe Lys Ala Gly Gin Lys Asp Ser Asp Asp 

230 235 240 

caa gag ctg aaa cac etc aac ata caa aaa gaa att gga aac act gaa 1008 

Gin Glu Leu Lys His Leu Asn He Gin Lys Glu He Gly Asn Thr Glu 
245 250 255 

age ccg gtc gaa gee tec caa ctg atg act gaa age tec gag ccc aag 1056 

Ser Pro Val Glu Ala Ser Gin Leu Met Thr Glu Ser Ser Glu Pro Lys 
260 265 270 

aag gac acc ggc tgc tgc tac caa atg gca gag ccc ate cgt acc ttt 1104 

Lys Asp Thr Gly Cys Cys Tyr Gin Met Ala Glu Pro He Arg Thr Phe 
275 280 285 
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aaa gat ggc tgg gta gcc tac tac aat caa tec ate ttc ttc gec ggc 1152 
Lys Asp Gly Trp Val Ala Tyr Tyr Asn Gin Ser lie Phe Phe Ala Gly 
290 295 300 305 

atg tct ctg get ttc eta tac atg ace gtt ttg ggc ttc gac tgc ate 1200 
Met Ser Leu Ala Phe Leu Tyr Met Thr Val Leu Gly Phe Asp Cys lie 
310 315 320 

acc aca ggc tat gca tac act cag ggc ctg aat ggc tct gtg etc agt 1248 
Thr Thr Gly Tyr Ala Tyr Thr Gin Gly Leu Asn Gly Ser Val Leu Ser 
325 330 335 

etc etc atg gga gcc tea get gta tct ggg ate tgt ggg aca gtg gcc 1296 
Leu Leu Met Gly Ala Ser Ala Val Ser Gly lie Cys Gly Thr Val Ala 
340 345 350 

ttc acc tgg ate cga aag aag tgc ggc etc ate agg acg ggc ttc att 1344 
Phe Thr Trp lie Arg Lys Lys Cys Gly Leu lie Arg Thr Gly Phe lie 
355 360 365 

get gga gtc acc cag ctg tec tgc etc acg ctg tgt gta gca tct gtc 13 92 
Ala Gly Val Thr Gin Leu Ser Cys Leu Thr Leu Cys Val Ala Ser Val 
370 375 380 385 

ttc gcc cct ggt age cct ttc gat etc age gtc teg ccc ttc aaa gag 1440 
Phe Ala Pro Gly Ser Pro Phe Asp Leu Ser Val Ser Pro Phe Lys Glu 
390 395 400 

gtc tta aga cat ctg ttt gga gac age ggc teg ctg cgt gag agt cct 1488 
Val Leu Arg His Leu Phe Gly Asp Ser Gly Ser Leu Arg Glu Ser Pro 
405 410 415 

aca ttc att cct aca act gaa ccc ccg att cag gcc aac gtc acc gtt 1536 
Thr Phe lie Pro Thr Thr Glu Pro Pro lie Gin Ala Asn Val Thr Val 
420 425 430 

ttt gag gaa gcc ccc cca gta gag tec tac atg tct gtt ggg ctt etc 1584 
Phe Glu Glu Ala Pro Pro Val Glu Ser Tyr Met Ser Val Gly Leu Leu 
435 440 445 

ttt gcc ggt gtt att get get aga gtt ggt ctt tgg tec ttc gac ttg 1632 
Phe Ala Gly Val lie Ala Ala Arg Val Gly Leu Trp Ser Phe Asp Leu 
450 455 460 465 

acc gtg acc caa ctg ate caa gag aat gtg att gag tec gag aga gga 1680 
Thr Val Thr Gin Leu lie Gin Glu Asn Val He Glu Ser Glu Arg Gly 
470 475 480 



gtc ate aat ggc gtc cag aac tec atg aat tat ctt etc gat etc ctg 1728 
Val He Asn Gly Val Gin Asn Ser Met Asn Tyr Leu Leu Asp Leu Leu 
485 490 495 
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cac ttc ate atg gtc ate ctt gca cca aat cct gaa gec ttt ggt ctt 1776 
His Phe lie Met Val He Leu Ala Pro Asn Pro Glu Ala Phe Gly Leu 
500 505 510 

ctt gta ate ate tec gtt tec ttc gtg get atg gga cat atg atg tat 1824 
Leu Val He He Ser Val Ser Phe Val Ala Met Gly His Met Met Tyr 
515 520 525 

ttc agg ttt get tat aaa age ctt gga age cga etc ttc ctg ttc tgt 1872 
Phe Arg Phe Ala Tyr Lys Ser Leu Gly Ser Arg Leu Phe Leu Phe Cys 
530 535 540 545 

tea ccc gag cag aag cca gat ccc aac att ccc tea ctt cca aac tct 1920 
Ser Pro Glu Gin Lys Pro Asp Pro Asn He Pro Ser Leu Pro Asn Ser 
550 555 560 

gta tag ctttttaaag agacegtagg ccatttctac aagagcgtgg cttgctgtgt 1976 
Val * 



tctttcagaa ccttgccagg atcccatctg ttttactaac atgeatgett ttgctgcttg 2036 
cagtgctgtg cattgagtaa atatcctctg ccataggcta aaataacaaa gagaaggagc 2 096 
tcttcttagc atagcatact tcacttctca tatcatgttc aaggtgctgt aaaaatgeca 2156 
tagaagcaac cgtaggagga aatatataca tggaaactac ggttctatca tgctttaatg 2216 
acttttgtaa gagctccaaa gcaaaaatta gcatatttat tctactttta cgtattatat 2276 
tgtttttttt tttcaacttt atggtcgtag ttaaccttca gactggttat gacagttttg 2336 
caatgtgctc tacttatgat agtgtagttt tgtaatgttt gtcccttctt ccaagccttg 2396 
gttaaagtct ctttaatagc tattaagagt gcgctagtta tacattcagg taagectata 2456 
taatgectat atatttatat acacgtgtag tcagtattct ttatctcagc ttcggtggtg 2516 
ctacgttgtt tcaactcttt tggaaageca tgcaggcggt ttatacatgt aaccaaagtg 2576 
ggtttttttt ggcatcacgt ggaagtgagg gaattgccgt ttttttatcg tgttaaacat 2636 
tccatattat tattattacc ggtgtgatga tttcttggag atttaggege tgataggctc 2696 
cccatcgcag caagagattt tagegctagg tatttgtgct cctgtttgat ttgaaagtga 2756 
ttttegcaca taattcttgt ttttatttgc aaagattgtt acacatgcac tttacatgat 2816 
taatatacgt tttccattac gaaacaagcg caacaagccc tcaggtatta egatatttge 2 876 
acaatacaca aaacctgtcg ccgaagttca cggccaggca ggaaatctga tatttttaca 2 93 6 
tgcaaattta tttcaaaatg ggattttcaa agtacattaa cctcaaactt catgattttt 2996 
accttcctat ataagacacc acacctcata cgctaatcta gattttctat aatacaaagt 3056 
aaaggttaca gactgttcta ttagctgaga tgaaagecac aatcatagaa gtactactaa 3116 
catcctttta aaaccacagc tggctcgaca tagatatata gatatatata tatgaggtgt 3176 
tttataatag ttgtgtaata ttgatgttgg acaccagcgg gaatccacca tatgeacaga 3236 
acagagaagg gattattgag tccagtgtgt gaacggctgg tttgeagege agctggttcc 32 96 
aaacacaggt gccaagtcac acttgacttg ctaagttagc gttttcttta atgtgtgaga 3356 
actacttcat gaggccccaa cgaacacact gtcagtcttt cattgtgtca gtctttctgt 3416 
gaatgtgaag ccttatttac atctgtaaaa tattttttta tattcttatg ttgactagtt 3476 
ttgtttcaat egggtttate ctcctttgta aggecacaga tttccccctt ttagacaaga 3536 
gaagtaaaca catttgeaat aaattgtact ttcgacaccc agttgaatgt aacagaagaa 3 5 96 
cctagattat tctttatata agcatattga ttctgttcat gtttggtggc atatttgeaa 3656 
taattgtggt tcacactcca tcgcagtggg aggattatag aactttagtc ttgtattgta 3716 
tctcacttcg actgaaataa acagatttgt atctaaaaaa aaaaaaaaaa aaaaaaa 3773 
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<210> 2 

<211> 562 

<212> PRT 

<213> Danio rerio 



<400> 2 





Asp 


Ser 


Pro 


Aia 


Ser 


Lys 


Lys 


Pro 


Arg 


Cys 


GlU 


Arg 


rxie 


Arg 


G1U 


1 








5 










10 










15 




Pne 


Phe 


Lys 


Ser 


Ala 


Lys 


Phe 


Leu 


He 


Tyr 


Val 


Gly 


His 


Ala 


Leu 


Ser 








20 










25 










3 0 






Thr 


Trp 


Gly 


Asp 


Arg 


Met 


Trp 


Asn 


Phe 


Ala 


Val 


Ala 


vai 


Phe 


Leu 


Val 






35 










40 










45 








G1U 


Leu 


Tyr 


Giy 


Asn 


Ser 


Leu 


Leu 


Leu 


Thr 


Aia 


vai 


Tyr 




Leu 


vai 




50 










55 










60 










vai 


ax a 


Giy 


Ser 


T 7 — T 

vai 


Leu 


Leu Leu Gly Ala 


lie 


Ti- 
ne 


Giy 


ASp 


Trp 


vai 


65 










70 










75 










80 


Asp 


Lys 


Asn 


Pro 


Arg 


Leu 


Lys 


Val 


Ala 


Gin 


Thr 


Ser 


Leu 


"T, 7 — "1 

vai 


vai 


Gin 










85 










90 










95 




Asn 


Ser 


Aia 


vai 


lie 


Leu 


Cys 


Gly Ala 


Leu 


Leu 


Met 


Aia 


vai 


pne 


Gin 








100 










105 










110 






Phe 


Lys 


bin 


Gin 


Leu 


Ser 


Ser 


Met 


Tyr 


Asp 


Gly 


Trp 


Leu 


Leu 


Thr 


Thr 






115 










12 0 










125 








Cys 


Tyr 


lie 


Met 


val 


lie 


Ser 


He 


Ala 


Asn 


lie 


Ala 


Asn 


Leu 


Ala 


Ser 




130 










"IOC 

1 J b 










140 










Thr 


Ala 


Met 


Ser 


He 


Thr 


He 


Gin 


Arg 


Asp 


Trp 


Val 


Val 


Val 


TT_ T 

Val 


TV 1 — 

Ala 


145 










150 










155 










160 


Giy 


Asp 


Asp 


Arg 


Ser 


Lys 


Leu 


Ala 


Asp 


Met 


Asn 


Aia 


rn"U -v- 

inr 


vai 


Arg 


lie 










165 










170 










175 




lie 


Asp 


bill 


Leu 


inr 


Asn 


He 


Leu 


Ala 


Pro 


Met 


T At i 

lieu 


vai 


/""I ~\ t r 

Gly 


Gin 


Tl A 

lie 








180 










185 










190 






ivie u 


Ala 


pne 


Giy 


Ser 


Jll S 


Phe 


He 


Gly Cys 


Gly 


pne 


lie 


Ser 


Gly 


Trp 






195 










200 










205 








Asn 


Leu 


Phe 


Ser 


Met 


Cys 


Leu 


Glu 


Tyr 


Phe 


Leu 


Leu 


Trp 


Lys 


TT— 1 

Val 


Tyr 




210 










215 










220 










Gin 


Lys 


Thr 


Pro 


Ala 


Leu 


Ala 


Phe 


Lys 


Ala 


Gly 


Gin 


Lys 


Asp 


Ser 


Asp 


225 










230 










235 










240 


Asp 


Gin 


GlU 


Leu 


Lys 


His 


Leu 


Asn 


He 


Gin 


Lys 


Glu 


lie 


Gly 


Asn 


Thr 










245 










250 










255 




Glu 


Ser 


Pro 


Val 


Glu 


Ala 


Ser 


Gin 


Leu 


Met 


Thr 


Glu 


Ser 


Ser 


Glu 


Pro 








260 










265 










270 






Lys 


Lys 


Asp 


Thr 


Gly 


Cys 


Cys 


Tyr 


Gin 


Met 


Ala 


Glu 


Pro 


He 


Arg 


Thr 






275 










280 










285 








Phe 


Lys 


Asp 


Gly 


Trp 


Val 


Ala 


Tyr 


Tyr 


Asn 


Gin 


Ser 


He 


Phe 


Phe 


Ala 




290 










295 










300 










Gly 


Met 


Ser 


Leu 


Ala 


Phe 


Leu 


Tyr 


Met 


Thr 


Val 


Leu 


Gly 


Phe 


Asp 


Cys 


305 










310 










315 










320 


He 


Thr 


Thr 


Gly 


Tyr 


Ala 


Tyr 


Thr 


Gin 


Gly 


Leu 


Asn 


Gly 


Ser 


Val 


Leu 










325 










330 










335 




Ser 


Leu 


Leu 


Met 


Gly Ala 


Ser 


Ala 


Val 


Ser 


Gly 


He 


Cys 


Gly 


Thr 


Val 








340 










345 










350 






Ala 


Phe 


Thr 


Trp 


He 


Arg 


Lys 


Lys 


Cys 


Gly 


Leu 


He 


Arg 


Thr 


Gly 


Phe 






355 










360 










365 








He 


Ala 


Gly 


Val 


Thr 


Gin 


Leu 


Ser 


Cys 


Leu 


Thr 


Leu 


Cys 


Val 


Ala 


Ser 




370 










375 










380 
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Val Phe Ala Pro 
385 

Glu Val Leu Arg 

Pro Thr Phe lie 
420 

Val Phe Glu Glu 
435 

Leu Phe Ala Gly 
450 

Leu Thr Val Thr 
465 

Gly Val He Asn 

Leu His Phe He 
500 

Leu Leu Val He 
515 

Tyr Phe Arg Phe 
530 

Cys Ser Pro Glu 
545 

Ser Val 



Gly Ser Pro Phe 
390 

His Leu Phe Gly 
405 

Pro Thr Thr Glu 

Ala Pro Pro Val 
440 

Val He Ala Ala 
455 

Gin Leu He Gin 
470 

Gly Val Gin Asn 
485 

Met Val He Leu 

He Ser Val Ser 
520 

Ala Tyr Lys Ser 
535 

Gin Lys Pro Asp 
550 



Asp Leu Ser Val 
395 

Asp Ser Gly Ser 
410 

Pro Pro He Gin 
425 

Glu Ser Tyr Met 

Arg Val Gly Leu 
460 

Glu Asn Val He 
475 

Ser Met Asn Tyr 
490 

Ala Pro Asn Pro 
505 

Phe Val Ala Met 

Leu Gly Ser Arg 
540 

Pro Asn He Pro 
555 



Ser Pro Phe Lys 
400 

Leu Arg Glu Ser 
415 

Ala Asn Val Thr 
430 

Ser Val Gly Leu 
445 

Trp Ser Phe Asp 

Glu Ser Glu Arg 
480 

Leu Leu Asp Leu 
495 

Glu Ala Phe Gly 
510 

Gly His Met Met 
525 

Leu Phe Leu Phe 

Ser Leu Pro Asn 
560 



<210> 3 
<211> 2130 
<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (298) . . . (2010) 
<400> 3 

agagcaggct gggggtctcc tgcggccggt ggatcctcca acccgctccc ataaggcttt 60 
ggctttccaa cttcagctac agtgttagct aagtttggaa agaagacaaa aagaagaccc 12 0 
cgtgacagct ttgctgttgt tgtttgcctt agttgtcctt tggggtcttt cggcataagg 180 
ctgttgtgct tatactggtg ctatcttcgg ttcctctcac tcctgtgaac aagctcccgg 240 
gcaagagcag ctaaagctac cagcatcaga acaaacaagg ggagaacgcc tggtgtc atg 3 00 

Met 
1 

acc aag gca aga gat caa acc cat cag gaa gga tgc tgt gga tec tta 34 8 
Thr Lys Ala Arg Asp Gin Thr His Gin Glu Gly Cys Cys Gly Ser Leu 
5 10 15 

gca aac tac ctg acc tea gca aaa ttc etc etc tac ctt ggc cac tct 396 
Ala Asn Tyr Leu Thr Ser Ala Lys Phe Leu Leu Tyr Leu Gly His Ser 
20 25 30 



etc tec act tgg ggg gat egg atg tgg cac ttt gca gtg tct gtg ttt 444 
Leu Ser Thr Trp Gly Asp Arg Met Trp His Phe Ala Val Ser Val Phe 
35 40 45 
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ctg gtg gaa etc tat gga aac age ctt etc ttg aca get gtc tat gga 492 

Leu Val Glu Leu Tyr Gly Asn Ser Leu Leu Leu Thr Ala Val Tyr Gly 
50 55 60 65 

ctg gtg gtg gca ggc tct gtt ctg gtc ctg gga gec ate att ggt gac 540 

Leu Val Val Ala Gly Ser Val Leu Val Leu Gly Ala He He Gly Asp 

70 75 80 

tgg gtg gat aag aat gee aga ctt aaa gtg gec cag acg tea ctg gtg 588 

Trp Val Asp Lys Asn Ala Arg Leu Lys Val Ala Gin Thr Ser Leu Val 
85 90 95 

gtt cag aat gtg tec gtc ate etc tgc gga ate ate ctg atg atg gtt 636 

Val Gin Asn Val Ser Val He Leu Cys Gly He He Leu Met Met Val 
100 105 110 

ttc eta cac aag aat gag etc ctg acc atg tac cat gga tgg gtc ctt 684 

Phe Leu His Lys Asn Glu Leu Leu Thr Met Tyr His Gly Trp Val Leu 
115 120 125 

act gtc tgc tac ate ctg ate ate act att gca aac att gca aat ttg 732 

Thr Val Cys Tyr He Leu He He Thr He Ala Asn He Ala Asn Leu 
130 135 140 145 

gee agt act gee act gcg ate aca ate caa agg gac tgg att gtt gtt 780 

Ala Ser Thr Ala Thr Ala He Thr He Gin Arg Asp Trp He Val Val 

150 155 160 

gtg gca gga gaa aac agg age aga tta gca gac atg aat get acc att 82 8 

Val Ala Gly Glu Asn Arg Ser Arg Leu Ala Asp Met Asn Ala Thr He 
165 170 175 

aga agg att gac cag eta acc aac ate ctg gec ccc atg get gtc ggc 876 

Arg Arg He Asp Gin Leu Thr Asn He Leu Ala Pro Met Ala Val Gly 
180 185 190 

cag att atg aca ttt ggt tct cca gtc att ggc tgt ggt ttt att tec 924 

Gin He Met Thr Phe Gly Ser Pro Val He Gly Cys Gly Phe He Ser 
195 200 205 

ggt tgg aat ttg gtg tec atg tgt gtg gag tac ttc ttg etc tgg aag 972 

Gly Trp Asn Leu Val Ser Met Cys Val Glu Tyr Phe Leu Leu Trp Lys 
210 215 220 225 

gtt tac cag aag acc cct get ctg get gta aaa get get etc aag gta 1020 

Val Tyr Gin Lys Thr Pro Ala Leu Ala Val Lys Ala Ala Leu Lys Val 

230 235 240 



gag gag tea gaa ctg aag cag ctg acc tea cct aaa gat act gag cca 1068 
Glu Glu Ser Glu Leu Lys Gin Leu Thr Ser Pro Lys Asp Thr Glu Pro 
245 250 255 
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aaa cct ttg 
Lys Pro Leu 
260 

cgt gaa ctt 
Arg Glu Leu 
275 

gag ccc ttc 
Glu Pro Phe 
290 

cca gtg ttt 
Pro Val Phe 



ctg ggc ttt 
Leu Gly Phe 



agt gga tec 
Ser Gly Ser 
340 

ata atg gga 
He Met Gly 
355 

gtt egg act 
Val Arg Thr 
370 

ttg tgt gtg 
Leu Cys Val 



gtt tct cca 
Val Ser Pro 



gtg tec cca 
Val Ser Pro 
420 

cat atg tec 
His Met Ser 
435 

ccc ata gtc 
Pro He Val 
450 

ate ggt ctt 
He Gly Leu 



gag gga act 
Glu Gly Thr 



gaa tgt gaa 
Glu Cys Glu 



cgc act ttc 
Arg Thr Phe 
295 

ctg get ggc 
Leu Ala Gly 
310 

gac tgt ate 
Asp Cys He 
325 

ate ctt agt 
He Leu Ser 



act gtg gec 
Thr Val Ala 



ggt eta ttc 
Gly Leu Phe 
375 

ate tec gta 
He Ser Val 
390 

ttt gaa gat 
Phe Glu Asp 
405 

act acc aaa 
Thr Thr Lys 



aac atg tct 
Asn Met Ser 



tct gtc age 
Ser Val Ser 
455 

tgg tec ttt 
Trp Ser Phe 
470 



cat eta atg 
His Leu Met 
265 

caa gag ccc 
Gin Glu Pro 
280 

cga gat gga 
Arg Asp Gly 



atg ggc ctg 
Met Gly Leu 



act aca ggg 
Thr Thr Gly 
330 

att ttg atg 
He Leu Met 
345 

ttc acc tgg 
Phe Thr Trp 
360 

tea gga eta 
Ser Gly Leu 



ttc atg cct 
Phe Met Pro 



ate cgt tct 
He Arg Ser 
410 

ata cct gag 
He Pro Glu 
425 

aat gtc cat 
Asn Val His 
440 

ctg ctg ttt 
Leu Leu Phe 



gat ttg acg 
Asp Leu Thr 



ggt gag aaa 
Gly Glu Lys 



acc tgt gee 
Thr Cys Ala 
285 

tgg gtc tec 
Trp Val Ser 
300 

get ttc etc 
Ala Phe Leu 
315 

tac gec tac 
Tyr Ala Tyr 



gga gca tea 
Gly Ala Ser 



eta cgt cga 
Leu Arg Arg 
365 

gee cag ctt 
Ala Gin Leu 
380 

gga age ccc 
Gly Ser Pro 
395 

agg ttt gtg 
Arg Phe Val 



acc gtc ttt 
Thr Val Phe 



gag atg agt 
Glu Met Ser 
445 

gca gga gtc 
Ala Gly Val 
460 

gtg aca cag 
Val Thr Gin 
475 



gac tec aac 
Asp Ser Asn 
270 

tec cag atg 
Ser Gin Met 



tac tat aac 
Tyr Tyr Asn 



tat atg aca 
Tyr Met Thr 
320 

act cag ggg 
Thr Gin Gly 
335 

gca ata act 
Ala He Thr 
350 

aaa tgt ggc 
Lys Cys Gly 



tec tgt tta 
Ser Cys Leu 



ttg gac ctg 
Leu Asp Leu 
400 

aat gtg gag 
Asn Val Glu 
415 

aca aca gaa 
Thr Thr Glu 
430 

act aaa ccc 
Thr Lys Pro 



att get get 
He Ala Ala 



ttg ctg caa 
Leu Leu Gin 
480 



ate 1116 
He 



gca 1164 
Ala 



cag 1212 

Gin 

305 

gtc 1260 
Val 



ctg 1308 
Leu 



gga 1356 
Gly 



ctt 1404 
Leu 



ate 1452 

He 

385 

tct 1500 
Ser 



cca 1548 
Pro 



atg 1596 
Met 



ate 1644 
He 



aga 1692 

Arg 

465 

gaa 1740 
Glu 
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aat gta att gaa tct gaa aga ggc att ate aat ggt gtg cag aac tec 1788 
Asn Val lie Glu Ser Glu Arg Gly lie lie Asn Gly Val Gin Asn Ser 
485 490 495 

atg aac tac ctt ctt gac ctt ctg cat ttc ate atg gtc ate ttg gee 1836 
Met Asn Tyr Leu Leu Asp Leu Leu His Phe lie Met Val lie Leu Ala 
500 505 510 

cca aat cct gaa get ttt ggc ttg ctg gta ttg att tea gtc tec ttt 1884 
Pro Asn Pro Glu Ala Phe Gly Leu Leu Val Leu lie Ser Val Ser Phe 
515 520 525 

gtg gca atg gga cat ctt atg tat ttc cga ttt gee cag aag act ctg 1932 
Val Ala Met Gly His Leu Met Tyr Phe Arg Phe Ala Gin Lys Thr Leu 
530 535 540 545 

ggc aac cag att ttt gtt tgt ggt cct gat gaa aaa gaa gtt aca gat 1980 
Gly Asn Gin lie Phe Val Cys Gly Pro Asp Glu Lys Glu Val Thr Asp 
550 555 560 

gaa aat caa ccg aat aca tct gtt gta taa aaatagttta gctgtggccc 2030 
Glu Asn Gin Pro Asn Thr Ser Val Val * 
565 570 

ctgttactag attgtggaga gcatgtgtgc ttattttgta ctgeagaate ccaataaatg 2090 
cctgcatttc tctccaaaaa aaaaaaaaaa aaaaaaaaaa 2130 

<210> 4 
<211> 570 
<212> PRT 

<213> Mus musculus 
<400> 4 

Met Thr Lys Ala Arg Asp Gin Thr His Gin Glu Gly Cys Cys Gly Ser 

15 10 15 

Leu Ala Asn Tyr Leu Thr Ser Ala Lys Phe Leu Leu Tyr Leu Gly His 

20 25 30 

Ser Leu Ser Thr Trp Gly Asp Arg Met Trp His Phe Ala Val Ser Val 

35 40 45 

Phe Leu Val Glu Leu Tyr Gly Asn Ser Leu Leu Leu Thr Ala Val Tyr 

50 55 60 

Gly Leu Val Val Ala Gly Ser Val Leu Val Leu Gly Ala He He Gly 
65 70 75 80 

Asp Trp Val Asp Lys Asn Ala Arg Leu Lys Val Ala Gin Thr Ser Leu 

85 90 95 

Val Val Gin Asn Val Ser Val He Leu Cys Gly He He Leu Met Met 

100 105 110 

Val Phe Leu His Lys Asn Glu Leu Leu Thr Met Tyr His Gly Trp Val 

115 120 125 

Leu Thr Val Cys Tyr He Leu He He Thr He Ala Asn He Ala Asn 

130 135 140 

Leu Ala Ser Thr Ala Thr Ala He Thr He Gin Arg Asp Trp He Val 
145 150 155 160 



Val Val Ala Gly 

lie Arg Arg lie 
180 

Gly Gin lie Met 
195 

Ser Gly Trp Asn 
210 

Lys Val Tyr Gin 
225 

Val Glu Glu Ser 

Pro Lys Pro Leu 
260 

lie Arg Glu Leu 
275 

Ala Glu Pro Phe 
290 

Gin Pro Val Phe 
305 

Val Leu Gly Phe 

Leu Ser Gly Ser 
340 

Gly He Met Gly 
355 

Leu Val Arg Thr 
370 

He Leu Cys Val 
385 

Ser Val Ser Pro 

Pro Val Ser Pro 
420 

Met His Met Ser 
435 

He Pro He Val 
450 

Arg He Gly Leu 
465 

Glu Asn Val He 

Ser Met Asn Tyr 
500 

Ala Pro Asn Pro 
515 

Phe Val Ala Met 
530 

Leu Gly Asn Gin 
545 

Asp Glu Asn Gin 



Glu Asn Arg Ser 
165 

Asp Gin Leu Thr 

Thr Phe Gly Ser 
200 

Leu Val Ser Met 
215 

Lys Thr Pro Ala 
230 

Glu Leu Lys Gin 
245 

Glu Gly Thr His 

Glu Cys Glu Gin 
280 

Arg Thr Phe Arg 
295 

Leu Ala Gly Met 
310 

Asp Cys He Thr 
325 

He Leu Ser He 

Thr Val Ala Phe 
360 

Gly Leu Phe Ser 
375 

He Ser Val Phe 
390 

Phe Glu Asp lie 
405 

Thr Thr Lys He 

Asn Met Ser Asn 
440 

Ser Val Ser Leu 
455 

Trp Ser Phe Asp 
470 

Glu Ser Glu Arg 
485 

Leu Leu Asp Leu 

Glu Ala Phe Gly 
520 

Gly His Leu Met 
535 

He Phe Val Cys 
550 

Pro Asn Thr Ser 
565 
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Arg Leu Ala Asp 
170 

Asn He Leu Ala 
185 

Pro Val He Gly 

Cys Val Glu Tyr 
220 

Leu Ala Val Lys 
235 

Leu Thr Ser Pro 
250 

Leu Met Gly Glu 
265 

Glu Pro Thr Cys 

Asp Gly Trp Val 
300 

Gly Leu Ala Phe 
315 

Thr Gly Tyr Ala 
330 

Leu Met Gly Ala 
345 

Thr Trp Leu Arg 

Gly Leu Ala Gin 
380 

Met Pro Gly Ser 
395 

Arg Ser Arg Phe 
410 

Pro Glu Thr Val 
425 

Val His Glu Met 

Leu Phe Ala Gly 
460 

Leu Thr Val Thr 
475 

Gly He He Asn 
490 

Leu His Phe He 
505 

Leu Leu Val Leu 

Tyr Phe Arg Phe 
540 

Gly Pro Asp Glu 
555 

Val Val 
570 



Met Asn Ala Thr 
175 

Pro Met Ala Val 
190 

Cys Gly Phe He 
205 

Phe Leu Leu Trp 

Ala Ala Leu Lys 
240 

Lys Asp Thr Glu 
255 

Lys Asp Ser Asn 
270 

Ala Ser Gin Met 
285 

Ser Tyr Tyr Asn 

Leu Tyr Met Thr 
320 

Tyr Thr Gin Gly 
335 

Ser Ala He Thr 
350 

Arg Lys Cys Gly 
365 

Leu Ser Cys Leu 

Pro Leu Asp Leu 
400 

Val Asn Val Glu 
415 

Phe Thr Thr Glu 
430 

Ser Thr Lys Pro 
445 

Val He Ala Ala 

Gin Leu Leu Gin 
480 

Gly Val Gin Asn 
495 

Met Val He Leu 
510 

He Ser Val Ser 
525 

Ala Gin Lys Thr 

Lys Glu Val Thr 
560 
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<210> 5 

<211> 2222 

<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (305) . . . (2020) 



<400> 5 

agctggctca gggcgtccgc taggctcgga 
taaggctttg ctttccaact tcagctacag 
gaaaatccct gggccccttt tcttttgttc 
cccaaggctg ttgtgttttt agaggtgcta 
cacctcagcg agagcagcag cagcgatagc 
tgtc atg acc agg gcg gga gat cac 
Met Thr Arg Ala Gly Asp His 
1 5 



cgacctgctg agcctcccaa accgcttcca 60 
tgttagctaa gtttggaaag aaggaaaaaa 12 0 
tttgccaaag tcgtcgttgt agtctttttg 180 
tctccagttc cttgcactcc tgttaacaag 240 
agccgcagaa gagccagcgg ggtcgcctag 300 
aac cgc cag aga gga tgc tgt gga 34 9 
Asn Arg Gin Arg Gly Cys Cys Gly 
10 15 



tec ttg gec gac tac ctg acc tct gca aaa ttc ctt etc tac ctt ggt 397 
Ser Leu Ala Asp Tyr Leu Thr Ser Ala Lys Phe Leu Leu Tyr Leu Gly 
20 25 30 



cat tct etc tct act tgg gga gat egg atg tgg cac ttt gcg gtg tct 445 
His Ser Leu Ser Thr Trp Gly Asp Arg Met Trp His Phe Ala Val Ser 
35 40 45 



gtg ttt ctg gta gag etc tat gga aac age etc ctt ttg aca gca gtc 493 
Val Phe Leu Val Glu Leu Tyr Gly Asn Ser Leu Leu Leu Thr Ala Val 
50 55 60 



tac ggg ctg gtg gtg gca ggg tct gtt ctg gtc ctg gga gec ate ate 541 
Tyr Gly Leu Val Val Ala Gly Ser Val Leu Val Leu Gly Ala He He 
65 70 75 

ggt gac tgg gtg gac aag aat get aga ctt aaa gtg gee cag acc teg 589 
Gly Asp Trp Val Asp Lys Asn Ala Arg Leu Lys Val Ala Gin Thr Ser 
80 85 90 95 

ctg gtg gta cag aat gtt tea gtc ate ctg tgt gga ate ate ctg atg 637 
Leu Val Val Gin Asn Val Ser Val He Leu Cys Gly He He Leu Met 
100 105 110 



atg gtt ttc tta cat aaa cat gag ctt ctg acc atg tac cat gga tgg 685 
Met Val Phe Leu His Lys His Glu Leu Leu Thr Met Tyr His Gly Trp 
115 120 125 



gtt etc act tec tgc tat ate ctg ate ate act att gca aat att gca 733 
Val Leu Thr Ser Cys Tyr He Leu He He Thr He Ala Asn He Ala 
130 135 140 



aat ttg gee agt act get act gca ate aca ate caa agg gat tgg att 781 
Asn Leu Ala Ser Thr Ala Thr Ala He Thr He Gin Arg Asp Trp He 
145 150 155 
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gtt gtt gtt gca gga gaa gac aga age aaa eta gca aat atg aat gec 82 9 

Val Val Val Ala Gly Glu Asp Arg Ser Lys Leu Ala Asn Met Asn Ala 
160 165 170 175 

aca ata cga agg att gac cag tta acc aac ate tta gec ccc atg get 877 
Thr lie Arg Arg lie Asp Gin Leu Thr Asn lie Leu Ala Pro Met Ala 
180 185 190 

gtt ggc cag att atg aca ttt ggc tec cca gtc ate ggc tgt ggc ttt 925 
Val Gly Gin lie Met Thr Phe Gly Ser Pro Val lie Gly Cys Gly Phe 
195 200 205 

att teg gga tgg aac ttg gta tec atg tgc gtg gag tac gtc ctg etc 973 
lie Ser Gly Trp Asn Leu Val Ser Met Cys Val Glu Tyr Val Leu Leu 
210 215 220 

tgg aag gtt tac cag aaa acc cca get eta get gtg aaa get ggt ctt 1021 
Trp Lys Val Tyr Gin Lys Thr Pro Ala Leu Ala Val Lys Ala Gly Leu 
225 230 235 

aaa gaa gag gaa act gaa ttg aaa cag ctg aat tta cac aaa gat act 1069 
Lys Glu Glu Glu Thr Glu Leu Lys Gin Leu Asn Leu His Lys Asp Thr 
240 245 250 255 

gag cca aaa ccc ctg gag gga act cat eta atg ggt gtg aaa gac tct 1117 
Glu Pro Lys Pro Leu Glu Gly Thr His Leu Met Gly Val Lys Asp Ser 
260 265 270 

aac ate cat gag ctt gaa cat gag caa gag cct act tgt gee tec cag 1165 
Asn lie His Glu Leu Glu His Glu Gin Glu Pro Thr Cys Ala Ser Gin 
275 280 285 

atg get gag ccc ttc cgt acc ttc cga gat gga tgg gtc tec tac tac 1213 
Met Ala Glu Pro Phe Arg Thr Phe Arg Asp Gly Trp Val Ser Tyr Tyr 
290 295 300 

aac cag cct gtg ttt ctg get ggc atg ggt ctt get ttc ctt tat atg 1261 
Asn Gin Pro Val Phe Leu Ala Gly Met Gly Leu Ala Phe Leu Tyr Met 
305 310 315 

act gtc ctg ggc ttt gac tgc ate acc aca ggg tac gec tac act cag 1309 
Thr Val Leu Gly Phe Asp Cys lie Thr Thr Gly Tyr Ala Tyr Thr Gin 
320 325 330 335 

gga ctg agt ggt tec ate etc agt att ttg atg gga gca tea get ata 1357 
Gly Leu Ser Gly Ser lie Leu Ser lie Leu Met Gly Ala Ser Ala lie 
340 345 350 

act gga ata atg gga act gta get ttt act tgg eta cgt cga aaa tgt 1405 
Thr Gly lie Met Gly Thr Val Ala Phe Thr Trp Leu Arg Arg Lys Cys 
355 360 365 

ggt ttg gtt egg aca ggt ctg ate tea gga ttg gca cag ctt tec tgt 1453 
Gly Leu Val Arg Thr Gly Leu lie Ser Gly Leu Ala Gin Leu Ser Cys 
370 375 380 



• 
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ttg ate ttg tgt gtg ate tct gta ttc atg cct gga age ccc ctg gac 1501 
Leu lie Leu Cys Val lie Ser Val Phe Met Pro Gly Ser Pro Leu Asp 
385 390 395 

ttg tec gtt tct cct ttt gaa gat ate cga tea agg ttc att caa gga 1549 
Leu Ser Val Ser Pro Phe Glu Asp lie Arg Ser Arg Phe lie Gin Gly 
400 405 410 415 

gag tea att aca cct acc aag ata cct gaa att aca act gaa ata tac 1597 
Glu Ser lie Thr Pro Thr Lys lie Pro Glu lie Thr Thr Glu lie Tyr 
420 425 430 

atg tct aat ggg tct aat tct get aat att gtc ccg gag aca agt cct 1645 
Met Ser Asn Gly Ser Asn Ser Ala Asn lie Val Pro Glu Thr Ser Pro 
435 440 445 

gaa tct gtg ccc ata ate tct gtc agt ctg ctg ttt gca ggc gtc att 1693 
Glu Ser Val Pro He He Ser Val Ser Leu Leu Phe Ala Gly Val He 
450 455 460 

get get aga ate ggt ctt tgg tec ttt gat tta act gtg aca cag ttg 1741 
Ala Ala Arg He Gly Leu Trp Ser Phe Asp Leu Thr Val Thr Gin Leu 
465 470 475 

ctg caa gaa aat gta att gaa tct gaa aga ggc att ata aat ggt gta 1789 
Leu Gin Glu Asn Val He Glu Ser Glu Arg Gly He He Asn Gly Val 
480 485 490 495 

cag aac tec atg aac tat ctt ctt gat ctt ctg cat ttc ate atg gtc 1837 
Gin Asn Ser Met Asn Tyr Leu Leu Asp Leu Leu His Phe He Met Val 
500 505 510 

ate ctg get cca aat cct gaa get ttt ggc ttg etc gta ttg att tea 1885 
He Leu Ala Pro Asn Pro Glu Ala Phe Gly Leu Leu Val Leu He Ser 
515 520 525 

gtc tec ttt gtg gca atg ggc cac att atg tat ttc cga ttt gec caa 1933 
Val Ser Phe Val Ala Met Gly His He Met Tyr Phe Arg Phe Ala Gin 
530 535 540 

aat act ctg gga aac aag etc ttt get tgc ggt cct gat gca aaa gaa 1981 
Asn Thr Leu Gly Asn Lys Leu Phe Ala Cys Gly Pro Asp Ala Lys Glu 
545 550 555 

gtt agg aag gaa aat caa gca aat aca tct gtt gtt tga gacagtttaa 2030 
Val Arg Lys Glu Asn Gin Ala Asn Thr Ser Val Val * 
560 565 570 



ctgttgctat cctgttacta gattatatag 
tccaataaat ggctgggtgt tttgctctgt 
agctgtttag gaaacctaag tcagcagaaa 
atggaaaaaa aa 



agcacatgtg cttattttgt actgeagaat 2 090 
ttttaccaca gctgtgcctt gagaactaaa 2150 
ttaactgatt aatttccctt atgttgaggc 2210 

2222 



<210> 6 

<211> 571 

<212> PRT 

<213> Homo sapiens 



<400> 6 





Thr 


Arg 




Gly Asp His Asn 


X 








5 








Leu 


r\A. d 




iyr 


Leu 


Thr 


Ser 


Ala 








Z U 










Ser 


Leu 


Ser 


i nr 


Trp Gly Asp Arg 






j b 










40 


cLLG 


Leu 


V a J. 


vj 1 U. 


Leu Tyr Gly Asn 




b U 










55 




biy 


Leu 


val 


Val 


Ala Gly 


Ser 


Val 


ob 










70 






Asp 


Trp 


V ct -L 


Asp 


Lys 


Asn 


Ala 


Arg 










o b 








val 


Val 


P"l n 
o _L 11 


Asn 


Val 


Ser 


Val 


He 








1UU 










Val 


Phe 


Leu 


rii s 


Lys 


His 


Glu 


Leu 






TIC 

lib 










ion 


Leu 


Thr 


Ser 


Cys 


Tyr 


He 


Leu 


He 




130 










135 




Leu 


Ala 


Ser 


Thr 


TV 1 . 

Ala 


Thr 


Ala 


He 


14 5 










150 






Val 


Val 


Ala 


tjiy 


Glu 


Asp 


Arg 


Ser 










165 








He 


Arg 


Arg 


Tip 

X Xe 


Asp 


Gin 


Leu 


Thr 








1 Qfl 

loU 










Gly Gin 


1 _Lc 


4- 

rieu 


Thr 


Phe Gly 


Ser 






i y b 










200 


Ser 


Gly 


Trp 


Asn 


Leu 


Val 


Ser 


Met 




210 










215 




Lys 


Val 


Tyr 


Ljin 


Lys 


Thr 


Pro 


Ala 


225 










230 






Glu 


Glu 


(jlU 


Tnr 


Glu 


Leu 


Lys 


Gin 










245 








Pro 


Lys 


Pro 


Leu 


Glu 


Gly Thr 


His 








260 










He 


His 


Glu 


Leu 


Glu 


His 


Glu 


Gin 






275 










280 


Ala 


Glu 


Pro 


Phe 


Arg 


Thr 


Phe 


Arg 




290 










295 




Gin 


Pro 


Val 


Phe. 


Leu 


Ala 


Gly Met 


305 










310 






Val 


Leu 


Gly 


Phe 


Asp 


Cys 


He 


Thr 










325 








Leu 


Ser 


Gly 


Ser 


He 


Leu 


Ser 


He 








340 










Gly 


He 


Met 


Gly 


Thr 


Val 


Ala 


Phe 






355 










360 


Leu 


Val 


Arg 


Thr 


Gly Leu 


He 


Ser 




370 










375 
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Arg 




Arg 






Cys 




OCX 




xu 










~\ C 

Xb 




Lys 


rfle 


Leu 


Leu 


Tyr 


Leu 




TT A c 


a b 










o U 








irp 


nib 


.flic 


Ala 


Val 


Del 


Val 










A C 

4 b 








Ser 


Leu 


Leu 


Leu 


inr 


ax a 


vax 


Tyr 








dU 










Leu 


vax 


Leu 


Cjiy 


7\ "1 

Ala 


lie 


Tl . 

xxe 


uxy 






75 










80 


Leu 


Lys 


vax 


Ala 


Vain 


Thr 


Ser 


Leu 














Q C 

y b 




Leu 


Pirn 

v_y s 


pi v 

\j±y 


Tl o 

lie 


lie 


Leu 


Mai- 
ne L. 




iub 










X X u 






Leu 


i nr 


Mot- 
l ¥ lct 


Tyr 


ni s 


uiy 


Trp 


vax 










"IOC 

Xzb 








xxe 


inr 


T "1 a 

xxe 


Ala 


Asn 


Tl Q 

xxe 


ax a 


Asn 








14 0 










inr 


x xe 


Gin 


Arg 


Asp 


Trp 


xxe 


vax 






155 










160 


Lys 


Leu 


Ala 


Asn 


Ma 4- 


Asn 


TV 1 

ax a 


inr 




X / U 










1 / b 




Asn 


He 


Leu 


Ala 


Pro 


Mot- 
l v JCL 


ax a 


vax 


IOC 

lob 










xy u 






Pro 


Val 


He 


Gly 


Cys 


VaXy 


"DVi a 
riic 


Tl c 

xxe 










O A C 

z Ob 








Cys 


Val 


Glu 


Tyr 


Val 


Leu 


Leu 


Trp 








220 










Leu 


Ala 


Val 


Lys 


Ala 


uxy 


Leu 


Lys 






235 










24 0 


Leu 


Asn 


Leu 


His 


Lys 


Asp 


i nr 


bill 




250 










255 




Leu 


Met 


Gly Val 


Lys 


Asp 


Ser 


Asn 


265 










270 






Glu 


Pro 


Thr 


Cys 


Ala 


Ser 


Gin 


Met 










285 








Asp 


Gly Trp Val 


Ser 


Tyr 


Tyr 


Asn 








300 










Gly 


Leu 


Ala 


Phe 


Leu 


Tyr 


Met 


Thr 






315 










320 


Thr 


Gly Tyr Ala 


Tyr 


Thr 


Gin 


Gly 




330 










335 




Leu 


Met 


Gly Ala 


Ser 


Ala 


lie 


Thr 


345 










350 






Thr 


Trp 


Leu 


Arg 


Arg 


Lys 


Cys 


Gly 










365 








Gly 


Leu 


Ala 


Gin 


Leu 


Ser 


Cys 


Leu 



380 
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lie 


Leu 


Cys 


vai 


Tl <a 

lie 


Ser 


vai 


rile 




Pro 


pi,, 
vjiy 


Ser 


Pro 


Leu 


Asp 


Leu 


*3 Q C 










"3 Q A 










1 Q C 

6 y b 










4UU 


OCI 


\7a 1 

V Cl-L 




XT JL tj 


Jtr JL1C 
iU j 


Ol U. 




Tl (=> 

lie 


Arg 


Cp y- 

41U 


Arg 


Phe 


He 


Gin 


vjj.y 
41b 


ni ii 

ul U 


OCX 


1 J. C 


l III. 




TVi -r 
l 111 


Lys 


Tl o 
lie 


Pro 


Glu 
425 


He 


i nr 


Thr 


Glu 


He 
430 


Tyr 


Mo f- 
1 V JCL 


Ser 


Asn 


Gly 

A *5 C 

4 J b 


Ser 


Asn 


Ser 


Ala 


Asn 
440 


He 


Val 


Pro 


Glu 


Thr 
445 


Ser 


Pro 


Glu 


Ser 


Vcl-L 


Pro 


Tl- 
llS 


Tl <a 

lie 


Ser 


vai 


Ser 


Leu 


Leu 


Fne 


Ala Gly Val 


He 


Ala 




a c 
4bU 










A C C 

4 b b 










460 










Ala. 


Arg 


Tl o 

lie 


Pi \r 
bly 


Leu 


Trp 


Ser 


Phe 


Asp 


Leu 


Thr 


Val 


Thr 


Gin 


Leu 


Leu 


4 O b 










470 










A *7 C 

47b 










480 




V-J J. Lt 


Asn 


vai 


Tip 

lie 


Glu 


Ser 


Glu Arg Gly 


lie 


He 


Asn 


Gly Val 


uin 










A Q C 

4 o b 










490 










495 




Asn 


Ser 


Met 


Asn 
500 


Tyr 


Leu 


Leu 


Asp 


Leu 
505 


Leu 


His 


Phe 


He 


Met 
510 


Val 


He 


Leu 


Ala 


Pro 


Asn 


Pro 


Glu 


Ala 


Phe 


Gly Leu 


Leu 


Val 


Leu 


He 


Ser 


Val 






515 










520 










525 








Ser 


Phe 


Val 


Ala 


Met 


Gly His 


He 


Met 


Tyr 


Phe 


Arg 


Phe 


Ala 


Gin 


Asn 




530 










535 










540 










Thr 


Leu 


Gly 


Asn 


Lys 


Leu 


Phe 


Ala 


Cys 


Gly 


Pro 


Asp 


Ala 


Lys 


Glu 


Val 


545 










550 










555 










560 


Arg 


Lys 


Glu 


Asn 


Gin 
565 


Ala 


Asn 


Thr 


Ser 


Val 
570 


Val 













<210> 7 
<211> 7496 
<212> DNA 

<213> Homo sapiens 
<400> 7 

agctggctca gggcgtccgc taggctegga cgacctgctg agcctcccaa accgcttcca 60 
taaggctttg ctttccaact tcagctacag tgttagctaa gtttggaaag aaggaaaaaa 120 
gaaaatccct gggccccttt tcttttgttc tttgccaaag tcgtcgttgt agtctttttg 180 
cccaaggctg ttgtgttttt agaggtgeta tctccagttc cttgcactcc tgttaacaag 240 
cacctcagcg agagcagcag cagegatage ageegcagaa gagecagegg ggtcgectag 3 00 
tgtcatgacc agggegggag atcacaaccg ccagagagga tgctgtggtg agtgtcgttg 360 
accgaaagca tatggtggaa acccaggtgg ggctttggag acaagcaact ctacccgagt 42 0 
tctggaggaa tgtggctctg ctgtgaacca tagctttgta aaaagatcct ttgactcata 480 
tttggtggac gttaaggaag aaaggaaatt cagggtgtgg gaaaaggggt ttgcacacag 54 0 
geaeggatgg agtagattgg gcagtttgga ttgccttgtg taaaaaagaa acaaaacaaa 600 
ccaaccaacc caegggggaa aaaacaaacc aaacaaacca accaacccaa aaaagaatgc 660 
tgaaacaaga gtttcttctc tgtatgtgaa atgtgaagtt gggcagttat tgactaggtc 720 
aataactgaa tttagtgaat ggtattaagt gaacgaaata categgttea taggtaactt 780 
gataaaatgt acgtggtttg tectgeaaag tagtttttaa taatcatgtt ctaatgagat 840 
caaatggata ageattctge cctcagctca ttaagtgact accatcgctt tttctcaccc 900 
cgcctgtgtc tttgeaggat ccttggccga ctacctgacc tetgeaaaat tccttctcta 960 
ccttggtcat tctctctcta cttgggtaag tgagaatgea tagtcttaca acacagttgc 1020 
gcaatttttt atttcctttc gttctageca gttgtattaa gccaacttcc agttttgtca 1080 
agcagttaaa gaaataaagg gggaagagta attactgact ttgaaagtct cataatgtag 1140 
ccaggccgtg cccttttgat aaggaagcaa cttcctgagt acaatagact agaaacgaaa 12 00 
aatattccat caaaacattt tctcttttca tttaagggag atcggatgtg geactttgeg 1260 
gtgtctgtgt ttctggtaga gctctatgga aacagcctcc ttttgacagc agtctacggg 1320 
ctggtggtgg cagggtctgt tctggtcctg ggagecatea tcggtgactg ggtggacaag 1380 
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aatgctagac ttaaaggtga gtgttgttat ataattaagc ccttttattc atgggaccaa 144 0 
tgcctgagct acctctgtag caaaggaaac aacaaactag gagagaaaca accagggaat 15 00 
gtctgcatgc cacacttgag ggaggagggc ttagatggca ccacctctgg atggagggtc 15 60 
ccatggctcc cacacaaagt tgggatgcct ggacattgac ctaatagatt tttttgtatc 162 0 
tttggctgtt cataaatttc atatgttaat gattaacctt gtagcacttc tctgagaacc 1680 
atgttaaaca ttaaaagttt gcttaactca ggcttcctaa ctgtatcttg tactggagtc 1740 
cctttagtgt gatgttcctg agacagcttt aacatctgtt ctttggttac tatgtttcat 1800 
gtaagagtat gtataaggga attgaaaact aagaatagct tcaaggcaga atagttgagc 1860 
ctggatcaca aagagctgaa ttataaattt tgtagggaaa aagaagaaat aataatatct 1920 
tgatatttat tctaagcatt agtactgaaa tcatgtcatt ttatacagga aaagaaagta 1980 
attgatcaat taaatttttc agtatataag ggaaatatgg atgatcattc agggtaaatt 2040 
ttcttgaatt gctcaattga taatggccaa gaacctgacc atgcctgact tagggggatg 2100 
taggttcctg ccttaatcat ctgctactga gggcagagaa aaggctacca ggtgtcttta 2160 
tctgtcctta ctccagtgct ttatctatat gggcgcctca taagagagtt gccatctgtg 2220 
atgaaagggg agcttagaat ttcgtagcaa tggcaaatag cgttagtatg caaagaaata 22 80 
ccctgctgct ttattctggg caaatttttg tgtgtctttt ctatttaggt aagccatatt 2340 
atcagattca gcctgccatg taggaggttg taggtttgat aacttcctct ttaacctcat 2400 
acatgttatt gttttacctt aagcaacaaa gagctgaaat gtggatcatg tctatatcat 2460 
actacagctc catttatgtt aaactttcaa gaagataaac taaatgaaaa ggtagtcatt 2520 
atgatagact tcagtgagca gagaagcttg tggtacttca tcatttggtt tgcatattta 2580 
ctggtctggt gtgatcctct gggttgtatt gagagtagtt gaggcaggac tgacttcaga 2640 
aaggttttct ttttatctgg taataattag gtctgggtat taatgtatta tagtagagca 2700 
attatgtgtg gataagagca gtctcagtga gccattttga tgtaatgtac actttctctc 2760 
ttcctctgca cagtggccca gacctcgctg gtggtacaga atgtttcagt catcctgtgt 2 820 
ggaatcatcc tgatgatggt tttcttacat aaacatgagc ttctgaccat gtaccatgga 2 880 
tgggttctcg taagttctca atgagattct tgatggcaga aaattgaata tctggtagtg 2 940 
gtaaaggatg aaaatgcttt gaagctattt tttttttggg ggagggatgg ggtgtggtat 3 0 00 
aacccatgca tctggtgtca tattgaatct tcttgtgtat atgtggattg atattataga 3060 
gttgcaaagc caggtaggac tttagaaatc tttgagccta ttcccttcat tttattgaaa 3120 
aaattaagac aaagtgaacg ttagttgatt gcccattgtc atgcaactag aaggtgtcag 3180 
aactctgact taaatacagg tgttttcaat tccccttcaa cattcttttc aaaggcaata 3240 
tttgtgggag aaatgttcaa aaccaccact gtgttaacat tttataactg tattcacctg 3300 
actattataa tttttgtatt atgtgtacta cagatgatct agatgataca ggttaggaca 3360 
ttatgcccat tgactactgg tattcattca gtttcatatc tataacgtaa aatgatttct 3420 
tataaatgaa attaaaatac tttttttatc attccaccaa agactatttt aaactgcctt 3480 
gtttagtgac atatgtacag tgtggtaaac tgacattata actcattttt ttcttgtcat 3540 
tctttagact tcctgctata tcctgatcat cactattgca aatattgcaa atttggccag 3600 
tactgctact gcaatcacaa tccaaaggga ttggattgtt gttgttgcag gagaagacag 3660 
aagcaaacta gcaagtaatt tggctttctc ttttaatgaa atgagcatgt taggattcac 3720 
tttaaatcgg tggtgataaa tgaggctgta agcttgtatt tttgttctgg gtatttttta 3780 
agaatgataa attgaaagca tacttttttc ttaccttatt gtcagtttta gtgctgattt 3840 
atctcactgt tacgaagtta acttatagga tagctaactt ctctttatcc tacgggggaa 3 900 
accaacattt taggaatcta tactcttggt ttacagcttt gtattgtgta aatgggcagt 3 960 
ctctctttga tgggtttgca cacttacctg cctctttcac cggcctctct agatatgaat 4020 
gccacaatac gaaggattga ccagttaacc aacatcttag cccccatggc tgttggccag 4080 
attatgacat ttggctcccc agtcatcggc tgtggcttta tttcgggatg gaacttggta 4140 
tccatgtgcg tggagtacgt cctgctctgg aaggtttacc agaaaacccc agctctagct 4200 
gtgaaagctg gtcttaaaga agaggaaact gaattgaaac agctgaattt acacaaaggt 42 60 
aaactgaaca caatgatctc tccttttgtt ctcatgttca gaccttaaat gttggtgaag 4320 
atcaaaacta ttttgaattt gtatcaggtt ttattaccag tgggggccag atgaggttaa 4380 
atatatcgct ttggtagacg aggcaagagc aggcttttga ggatctaggg aaaaactccg 4440 
ggttgaatct ggtggggtta gaatgggtcc cctagccctc ttccttgatg tgagcagtag 4500 
ttatagaggt tcaattttac ttgagagata gctgggcaaa gctaagtcat aggactggga 4560 
aaaaatgtgg ggaaaaaaag agaatgagag aatcccttgg actctgtgag gagggagtta 4 62 0 
tgtagtcatt tgtaggacag tggaagggag tgaggacaca aagatgggta tttcactgga 4 680 



17/19 



gaagaggacg ctgggcttct gggtaaacag aatcttttat ccactctgca gggacccaga 4 74 0 
aaataatatg ctggttgttt tttgtttttt tgagacagag tctcgctctg ttgcccaggc 4 800 
tgaagtgcag tggcgcgatc ttggctcact gcaagctctg cctcctgggt tcacgccatt 4 860 
ctcctgcctc agcctcccaa gtagctggga ttgcaggcat ccaccaccac acccggctaa 4920 
ttttttgtat ttttagtaga gacggggttt caccatgtta gccaggatgg tcttgatctc 4 980 
ctgacctcgt gatctgcccg cctcggcctc ccaaagtgct gggattacag gtgtgagcca 5040 
ccgtgcctgg ccaatacgct gtgttttttt agacaatttt aatattttat ctggtgagtt 5100 
ttcctgctgt ttactttggt gggagtataa tttctaagag caagagagag agagaaaaaa 5160 
aagagggata gatcaatagt attttgttta tttaataaaa atgacacttg atgattattc 5220 
cttggctgga attcttagat tattagtaaa agaaaataca tattacaatg tctaaccaag 5280 
ggtacccatt gggaagggga atagaaggaa aaaaagtact actaataatt ggcttttatt 5340 
tctacatgtc ctccccaaca aaataatggt atcttttctt aacagatact gagccaaaac 5400 
ccctggaggg aactcatcta atgggtgtga aagactctaa catccatgag cttgaacatg 5460 
agcaagagcc tacttgtgcc tcccagatgg ctgagccctt ccgtaccttc cgagatggat 5520 
gggtctccta ctacaaccag cctgtgtttc tggctggcat gggtcttgct ttcctttata 5580 
tgactgtcct gggctttgac tgcatcacca cagggtacgc ctacactcag ggactgagtg 5640 
gttccatcct cagtattttg atgggagcat cagctataac tggaataatg ggaactgtag 5700 
cttttacttg gctacgtcga aaatgtggtt tggttcggac aggtctgatc tcaggattgg 5760 
cacagctttc ctgtttgatc ttgtgtgtga tctctgtatt catgcctgga agccccctgg 5820 
acttgtccgt ttctcctttt gaagatatcc gatcaaggtt cattcaagga gagtcaatta 5880 
cacctaccaa gatacctgaa attacaactg aaatatacat gtctaatggg tctaattctg 5940 
ctaatattgt cccggagaca agtcctgaat ctgtgcccat aatctctgtc agtctgctgt 6000 
ttgcaggcgt cattgctgct agaatcggta agaaatctct ttttatatat taatgaacta 6060 
aagtgtcttt ttgtaatgta ggttcagaga atccattaat aaatgatctg aaatgttccc 612 0 
taaatgttaa tttaagcaaa atccactctt acgaaatttt tattttacat atttatactt 6180 
tatatttatt gtgtttttta ttttatagtt tgaaaacctg tatttgttta ctttattata 6240 
tacatatact taaaacatgg ttcaggcttg aaaataattt tttctaaatg aatatcttaa 6300 
atattacggg ggcaaaggtc ttctctagcc atatgtattt attatatagt ttgccacaca 6360 
aatggatttt atagccctgg aaggaaacat aaagacttct tacaaagcaa aatttaagta 6420 
ataattaata gagtactgat gaattatctc tgaattcagt cttgaaatga aactgttttt 6480 
atcttgtgat acaaaacagt tcattagttt attgaagata ttaatttcca ggcaagacag 6540 
ctttattgtt tgggctttag aactctagca gtaatataac aatggtttaa agtttcctta 6600 
cactttaacc ataaccattt attaggtcat ttgaaactta aaaaatacta gtacttatac 6660 
tataatagga tttattatgt ctctgatttc aaagttttgt ttttgtagta tgaataatca 6720 
cagaaaaaca gaactaagaa gtttgtagat tagacttctt tttgtctgat gactgtaaaa 6780 
atcatttatt gaggccacta ataacccaat atttatttat gaaaaataat tcttaaggca 6840 
aggctatggt atatttaagg tgacttaaag acagtcaggc taaaatgtat attttgcata 6900 
tgtcaacaga tttttatctg tgatttgaaa tgtatgcctg taaactaaaa tctaatcttt 6960 
aaaaaaatat tttattatag gtctttggtc ctttgattta actgtgacac agttgctgca 702 0 
agaaaatgta attgaatctg aaagaggcat tataaatggt gtacagaact ccatgaacta 7080 
tcttcttgat cttctgcatt tcatcatggt catcctggct ccaaatcctg aagcttttgg 7140 
cttgctcgta ttgatttcag tctcctttgt ggcaatgggc cacattatgt atttccgatt 7200 
tgcccaaaat actctgggaa acaagctctt tgcttgcggt cctgatgcaa aagaagttag 7260 
gaaggaaaat caagcaaata catctgttgt ttgagacagt ttaactgttg ctatcctgtt 7320 
actagattat atagagcaca tgtgcttatt ttgtactgca gaattccaat aaatggctgg 73 80 
gtgttttgct ctgtttttac cacagctgtg ccttgagaac taaaagctgt ttaggaaacc 7440 
taagtcagca gaaattaact gattaatttc ccttatgttg aggcatggaa aaaaaa 7496 



<210> 8 

<211> 19 

<212> DNA 

<213> Danio rerio 



<400> 8 

aaa gaa gtg egg cct cat c 

<210> 9 

<211> 19 

<212> DNA 

<213> Danio rerio 



<220> 

<221> mutation 
<222> 10 

<223> wehth238 allele 
<400> 9 

aaa gaa gtg agg cct cat c 

<210> 10 

<211> 19 

<212> DNA 

<213> Danio rerio 

<400> 10 

gag caa att ggc agg taa g 

<210> 11 

<211> 19 

<212> DNA 

<213> Danio rerio 



<220> 

<221> mutation 
<222> 10 

<223> wehtp85c allele 
<400> 11 

gag caa att tgc agg taa g 

<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR Primer 
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<400> 12 

caa ctt cag eta cag tgt tag 



21 



<210> 13 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR Primer 
<400> 13 

tta tac aac aga tgt att egg t 22 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR Primer 



<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR Primer 
<400> 15 

ccg etc gag aac gca caa tgg aca gee ctg 3 0 

<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic PCR Primer 



<400> 14 

aac tgt etc aaa caa cag atg 



21 



<400> 16 

ccg etc gag tac aga gtt tgg aag tga ggg 



30 



